The third protein module is the actin dynamic regulation module, which comprises the Cap1p and Cap2p capping proteins and Sac6p (fimbrin). These proteins colocalize with Abp1p and, like Abp1p, show rapid recruitment and movement into the cell as well as persistence on vesicles after loss of the endocytic coat. Studies of yeast deletion strains lacking these proteins revealed differences in their functions. For example, in the absence of the actin stabilizing protein Sac6p, actin assembles at endocytic sites in the usual way, but there is no internalization. This suggests that crosslinking of actin filaments by Sac6p strengthens the actin network to allow force transmission and movement away from the membrane. The capping protein, a Cap1p/Cap2p dimer, may limit the addition of actin monomers to newly synthesized filaments, in this way facilitating filament growth close to the cell cortex. Consistent with this notion, the ⌬cap1/⌬cap2 yeast mutant exhibits a reduced rate of movement of actin patches in the plasma membrane. The authors also reveal new insights into the role of Abp1p. Analysis of the abp1 deletion strain revealed a reduction in the loss of the early endocytic marker Sla1p-GFP from actin patches after initial internal movement suggesting that Abp1p may help in the release of the endocytic coat after scission. Supporting this view is work showing that Abp1p binds to the conserved kinases Ark1p and Prk1p, which phosphorylate Sla1p, causing its disassembly from the endocytic coat complex.
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The fourth module consists of the two yeast amphiphysin proteins Rvs161p and Rvs167p. These proteins contain BAR domains that bind to membranes and induce them to form tubules in vitro (Peter et al., 2004) . These proteins arrive after the actin marker Abp1p, remain immobile for a few seconds, and then show a brief movement of about 100 nm into the cell. In rvs161 and rvs167 deletion mutants, yeast cells show frequent retraction of the endocytic coat complex after the initial internalization movement. Taken together, the data suggest a role for the yeast amphiphysins in vesicle scission after actin-driven invagination. However, the fact that R70% of vesicles still become internalized in the deletion strains indicates that other proteins are able to mediate scission, at least in the absence of the amphiphysins.
Using photobleaching analysis, Kaksonen and colleagues (2005) were able to show that actin polymerization takes place at the cell surface. Furthermore, with two-color imaging, they demonstrate that the coated vesicles move away from the cell surface at the same rate as actin polymerizes. These data indicate that actin polymerization at the cell surface is the driving force behind vesicle movement. Interestingly, this finding is the opposite of other results reported for actin-based movements in which the mobility of endosomes and of the intracellular bacterium Listeria monocytogenes involves actin nucleation at the surface of the propelled object.
For some, the compelling study of Kaksonen and coworkers (2005) might indicate that many aspects of endocytosis, at least in yeast, are now characterized and that the next stage is the refinement of a few esoteric details. However, as is often the case, periods of rapid understanding yield an exciting new set of questions to be addressed. For yeast biologists, the issues that will take center stage include the identification of further cargo proteins and how these are sorted into endocytic sites, the determination of factors that cause clathrin to be recruited to distinct sites, and the identification of proteins that assemble at endocytic sites in the absence of clathrin or that drive further amphiphysinindependent scission events. As the similarities in endocytosis among different organisms become increas-
